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1 FIELD OF TH E IWV EWTfON 

2 The present invention relates to a composite pumping tree for use in a 

3 production wellhead assembly. The troo is formed usincf a unitary steel tjody. 

4 The body has appropriate side openings for integrating a shut-off valve, blow- 

5 out preventer and flow tee with bottom and top connectors, to fom the free. 
• 6 Ttie bo*tom connector is adapted to connect with b tubing head and the top 

7 connector is adapted to connect with an upper segment of a production 

B Christmas tree, of which the eomposite tree forms a lower part. 

9 

to BACKGROUND OF THE INVENTION 

11 The present invention has to do with wellhead equipment used m 

12 connection with pumping oil wells. More particularly, as previously stated, It 

13 relates to a composite pumping tree. By "composite" is meant that the 

14 functional components referred to herein as top snd bottom connectors, shut- 

15 off valve, production blow-out preventer and flow tee are integrated into a 

16 singte steel body. The term "pumping tree" is used to senerically encompass 

17 the body or housing, its component openings, Its axial fluid flow bore and the 

1 8 functional components if they are mounted in the body openings. 

19 For many years, a typical coavontional produdten wellhead assembly 

20 for a pumping well was as shown in Figure 1 and comprised, from the bottom 

21 up: a flanged casing bowi attached to the well casina: a flanged tubing head 

22 having an fnternal hanger from which the wet! tubing string was suspended; a 

23 tubing head adapter having a flanged connection at its bottom end and a 

24 threaded connection of smaller diameter at Its top end; a produclton blow-<iut 

25 preventer C"B,O.P.") body having top and bottom threaded connections and 

2 
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1 includmfl side openinfls for receiving the a.O.p. ram componenis; u f\ovj tee 

2 body having a threaded or flanged side opening for connecting with a flow 

3 line; and addiffonal oomponents (not shown), sucli as a polish rod stuffing box 

4 and the rotary drive assembJy for rotating the well's rod string to power a 

5 downhqle progressive cavlt/ pump. (The overall assembly oxtendir^g up from 
Q the top of the tubing head to the drive assembly is commonly referred to as 

7 the p/oductron Christmas tree.) 

8 The production Christmas tfiee, bs described in the previous paragraph, 

9 is designed for use in connection with a pumping well. Since the tree is 

10 subjected only to neJartively low pressure in service, Ks parts are reiativeJy thin- 

1 1 walled, 

12 There are some pumping wells which, when shut in, can bufid up 

13 significant pressure at the wellhead due to the presence of gaa in the 
t4 produced fluid. Whon the rod string is pufied from the v/eH, to servfce the 
•15 downhole pump, it would be desir^Ue to have a gate valve In pi^oe between 

16 the tubing head and the production tree, to provide a positive and lefiabio 

17 shut-off. 

1B In the esse of a naturally flowing well, vrfiere greater pressures v^ould 

IB be expected, one or more high pressure shut-off valves are staclied between 

20 the tubing head and the flow fee and the production B.O.P. is usualFy not 

21 included. 
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•1 A recent improvement in the prqdudiort wellhead ait is discfoaed in 

2 Canadian Patent 2.197,584, issued July 7. iggg to the present applicant. 

3 Mnne partiqufarfy this patent teaches Integrating Jhe tubing head adapter. 

4 B.O.P. and flow tee into a unitary structure or tree by forging or castlQg a 

5 single steeJ body or structure farming an axial vertical fluid now bote and 

6 further oomprislng, from the bottom up: 



7 • a bottom connector Of connection sl^ed and designed to connect 

B and seaF with the top connection of the tubing heed; 

9 •a B.O.P. housing section forming sfde openings corinccting with the 

1 0 axial bore, for receiving the ram components of a B.O.P. ; 

11 « a flow tee housinQ section forming a side opening and providing 

12 means for connecting with a flow line; end 

13 • a top connector 5i2:ed and designed to connect with the Uf^er 

14 section of the Christmas tree (typically with the stuffing box). 

15 In a preferred form, (he generally tubufar '584 tree has a generally cylindricaf 

16 outer configuration, thereby ensuring a jeiatively thick body sfde wall of 

17 consistent thickness. 

18 The '584 free has been characterized by oerlarn advantages, more 

19 particulaily: 

20 ■ the unitaiy tree is significantly shorter and stronger as a result of 

21 removing the threaded or flanged connectsons between the 

22 fundfonal components. This is paitfcularly useful in the case where 

23 a vibrating offset notary drive assembly is mounted on the top end of 

24 the diiistmas tree for rotating the rod string of a downhole 

25 progressive cavity pump; and 
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1 • the thick Bide wall of the cylfndrical body is amerrabfe io drilling 

2 additbnal openings from the side, for example for insertion of an 

3 instrumentation string to measure bottom hale temperature or 

4 pressure. This? feature permits the tree to be customized lo meet 

5 the particular needs of a customer. 
6 

7 SUMMARY OF THE INVENTION 

8 in accordance with the mventlon, the tree body of the '584 patent has 



^> been lengthened and formed to provide an additional side openrng, beneath 

10 the B.O.P. openings, for leceiving a shuf-off valve. Thus a shut-off valve and 

11 a produdron B.O.P, ana combined in a pumping tree to provide a shut off 

12 capability whether the rod string is parted at the pofish rod or not. 

13 Whife a typical 2-9^16 inch shut-off gate valve having flanged 

14 connections might have a length in the oider of 16.6 inches, we find that the 

15 same valve components, when mounted into the tree body opening, wifi add 

16 only about 6 inches to the body length. The resutting composite pumping tree 

17 is still short enough and strong enough to permit a rod String rofaiy drive 

1 8 assembly to be mounted and operated thereon satisfactorHy. 

19 In a preferred embodiment, the btow-oul preventer used intmediafely 

20 csbove the shut-off valve Is hydraulfcally operated. This has led io a problem 

21 because the B.O,P. operator (which protrudes externally of Lhe body) and 

22 ahut-off valve hand wheel can inlerfene if stacked directFy above each other. 

23 This difnctrlty has been resolved by staggering or relatively oft-setting them 

24 about Lhe perimeter of the body. 

5 
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1 As a final preferred addition, the tree body cart be formed to picvidc a 

2 second pair of opposed B.O.P. component openings above tfie first pair and 

3 beneath the ftow tee opening. The ram components of a manually operated 

4 B.O.P, are mounted into these openings. The resuflirtg composite pumping 

5 f/ee is sti]l sutfaoiently shorf and strong enough to permit a rod string roca/y 

6 drive assembly' to be mounted and operated thereon satisfactorily. 
7 



8 DESCRIPTiON OF THE DRAWINGS 

9 Figure 1 is a side view of a weilhead for ^ pumping well comprising a 

10 conventional pumping tree fonned of interconnected separate functional 

11 components; 

1 2 Figure Z is a perspective view of a pumping tree fn aocordance vrflh the 



13 present invention, with some of the component parts exploded to show their 

1 4 detail. The free comprises a bottom connector for connection vuith a tubing 

1 5 head, a shut-off valve, a hydraulic productjon B.O.P., a manual production 
18 B.O.P. . a flow tee and a top connector for connection with a stuffing box (not 
17 shown); 



. 1 8 Figure 3 is a side view of the assembled tree of Figure 2; 

Id Figure 4 is a top plan view of the tree of Figure 2; 

20 Figure 5 is a side sectional view showing the body of the tree of Figure 

21 Z wiLh the functional components removed, v^ith all boresfopenings shown on 

22 same orientstron for simplicity; 

23 Figure 5a is a plan view taken along the line A— A of Figure 5, showing 

24 the integral hydraulic Ih^ of the hydraulic B.O.P. ; 



6 
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1 Figure 6 is a side sectionaJ view showing a hleeder va^v6^ and 

2 passageway for monitoring pressure betv/cen the hydraulic and manuaf 

3 B.O.P.'s: 

4 Figure 7 is a side sectional view showing the body of a tree ejnploying 

5 only a single B.OP.; and 

6 Figure 8 is a side view showing the tree of Figure 2 incorporeted into a 

7 wellhead assembly. 
6 

9 DESCRIPTION OF THE PREF 6RRED EMBOPrMENT 

10 The pumping tree 1 comprises an integral body 2 formed as a single 

1 1 piece of s(eel. Ii is generally tubular, having an axial, vertical fluid flow bore 3 

12 extending thenethrough. it is also generaHy cylindrical externally to provide a 

13 body side wall 4 of generalfy consistent thickness, having a wall 

14 thiclcness/bore diameter ratro in the range of 1 to 1 or greater. 

15 The body 2 has 3 bottom connector 5 far connection with the flanged 

1 6 fop cofuiection 6 of a tubing head 7, The bottom connector S Ls shown as a 

17 studded down connection. However it can be a flanged connection, clamp- 
IB hub connection or rotatable flange connection as well. The tace B of the 

1 g connector 5 forms a seal ring groove B exlending around the bore 3, so that 

20 when a seal ring (not shown) 13 inserted and the connector S la tightened 

21 against the tubing head connection 6, a fluid tight seal is obtained. 
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1 A valx'e housing section 1 0 extends up 1rom and is integral with the 

2 bottom connector 4. The section 1 0 forms a body cavity or opening 1 1 for 

3 recefving a conventionai gate vglvo 12. The opening 11 communicates with 

4 tlie bore 3, The gate valve 1 2 is operative to open or close the bore 3, a^ 

5 required. Ite hand wheel and bonnet assembly 13 protnide externally of the 
- 6 body 2. 

7 A first B.O.P. hoasing section 1 5 extends up f/om and is integral with 

8 the valve housing seclion 10. The B.O.P. housing section 15 forms 

9 dianietricaJly aligned or opposed side openings 16 cGmmunicating with the 

1 0 bore 3. The sicf e openings 1 6 are foimed to receive the ram assembly 

1 1 components 17 of a conventional hydnaulicBDy actuated B.O.P. 1 B. The 

12 operator 1 9 of the B.O.P. 1 8 protrudes externally of the bady 2. 

13 The valve housing opening 1 1 and B.O.P. openings 18 are offset or 

1 4 staggered so that the hand wheel and bonnet assembly 1 3 and B,O.P. 

1 5 operator 1 8 do not mferfere. 

16 A second B.O.P. housing seclion 2Q extends up from and is integral 

17 vAlh Ihe first B.O.P. housing section 15. The housing section 20 forms 

1 B dfametrically opposed side openings 21 communicating wiffi the bore 3. The 

19 side openings 21 are foiined to naceive the ram assembfy components 22 of a 

20 conventional mechanically actuated B.O.P. 23. 

21 The second B.O.P, openings 21 are offset relative to the first B.O.P. 

22 openings 16. 

a 
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1 A now tea housing section 25 extends up from and is integral with the 

2 second B.O.P. houslns aecBon 20. The flow tee housing section 25 forms 

3 opposed side openings 26 communicayng with the bare 3. Each of the side 

4 openings 26 stre shown having a studded connector 27 for connMQon with a 

5 fkow line (not shown}, through which weil fluid is produced. 

a An internaily threaded, studded top connector 28 extends up from and 

7 is integral with the flow t« housing section 26, for connection with the sluffing 

S bQK, 

9 From the foregoing it wili be seen that by Inlegfating functional 

1 0 components into a one-pieoe body and cff^^ef ting f ha body cavitiee, we have 

1 1 been dble to inccrporate a shut-olf valve in combination with two B.O.P.'s info 

1 2 the pumpjng tree without exceeding an acceplable wellhead hetghl 

1 3 In anothsf fe^Lire, an integral bleeder valve system is provided in (he 

1 4 body side wall to test whether the bottom G.O.P. 1 8 is leaking and te return 

1 5 leaking fluid to the bore 3. More particularly, a passageway 30 extends from 
1 & the bore 3 from a point batgveen the B.O.P/s 1 8, 23 and oonnecte back with 

1 7 fhe bore above the second B.O,P. 23. A port 31 ieade from the passageway 

18 30 to the outer surface 32 of the body 2. A pressure gauge (not shown) can 

1 9 be attached at the port 31 to monitor pressure in the passageway 30. A 

20 second port 33 connects with fha passageway 30 from the body surface 32 

21 and a needle valve 34 is positioned therein to open or clode the passageway, 

22 As previously menti oned, any of a variety of known conneciions can be 

23 substituted for the studded conneciions shown in the drawings. 
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1 THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 

2 PROPERTY OR PRIVHEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

3 

4 1 . A pumping tree for gas in a pradqcfion watlhead aa^emUy, ccmpriainQ, 

5 in 6eqiidn» froon fh^ bottom lo the lop: 

6 a body formed as a single pieoe oT steel end forming a vertical bore 

7 extending axially therethrough, said body oamprieing: 

8 a bottom connector for connecUng with the top oonnedion of a tubing 

9 head, 

10 a valve houaing section fonrting a aide opening, communicating with the 

1 1 bore, for receiving a valve for controlling fluid flow through the bore, 

1 2 a first blcw-«out preventer housing section forming opposed side openings, 

13 oonnmunicating with the bore, for reoeivina rem assemblies of a blow-out 

14 preventer, 

15 a flow tee housing section forming at leaat one side opening, 

16 communicating with the boine, for ptfY^duoing well fluid, and 

17 a top connector for connecting to an upper segment of a Christmas tree. 
18 

19 2. The pumping free as set forth in claim 1 wherein: 

20 af teaat two of the valve houaing section opening, blow-^ut preventer 

21 housing section openings and flow tee opening are staggered ansund the 

22 periphery of the housing . 
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1 3. ThQ pumping tree as set forth in daim 2 wherein: 

2 the body i« ger^erelly cyfir\drical h ccmfiguration and Ihicjk-walled to 

3 providd fi wall thicknesa/bore diam^er retio in the range of 1 to 1 . 
4 

5 4. The pumping tree as set forth in daim a comprising: 

6 a Bhut^ff vaive positioned in the opening oT the valve housing secHon; 

7 blow-out pPBventer comppnent* operalivaly posilioned in the openings of 
B the first Mow-oul preventer housing section; and 

9 means for securing a ffow line to the flow tea housing section at the 

10 section's opening for i^moving produced weii fluid. 
11 

12 5. Tt\e pumping tree as set forth in claim 2 wherein the body comprises: 

13 a second blow-<iut preventer housing section positionsd between the first 

14 blow-otit preventer housing section forming opposed side openings, 

15 communicating with the bore, far receiving the ram assemblies of a blow-out 

16 preventer. 



11 
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1 S. The pumping tneo a$ 8«t forth in cteim 5 camprisinu: 

2 a shut'^ff valve positioned in the opening of fhe valve housing $e€:(ton; 

3 hydraulically operated blow-out preventer components operafively 

4 posib'oned in the openings oT the first blow-oul preventer housing section; 

5 medienicafty operated blow-out preventer components operativeiy 

6 pOBilioned in the opening* of the second blow-out preventer houeing section; and 

7 means for seouring a flow line to fhs flow tea houshng Aeclion at the 

8 section's opening for removing produced weJl fluid. 
9 

10 7. The pumping tree as set forth In deim 6 wherein: 

11 fhe body is generally cylindrical in configuration and thick-walled to 

1 2 provide e wall thickness/bore dtemeter ratio m the range of 1 to 1 . 



12 
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FIG. 1 

(PriorArt) 
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